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(54) FUEL CELL SEPARATOR AND FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make unlikely a water 
clog to occur and lessen the difference in the 
reaction gas concentration and temperature. 
SOLUTION: A pair of electrodes hold electrolyte in 
between, and their surfaces opposite the electrolyte 
are furnished with gas flow grooves 10a and 10b to 
lead the supplied gas as fuel gas or oxidizer gas from 
the inlets 1 to the outlets 2, and partially at the 
surfaces opposite the electrodes, coolant flow 
grooves 48 and 49 are provided to lead the coolant 
from the side with inlets 5A and 6A to the side with 
outlets 5B and 6B, an thus a pair of separators for 
fuel cell are formed, characterized in that two or more 
fluid flow grooves for at least one fluid are provided 
independently of one another, and an intended fuel 
cell is structured so that a number of unit cells are 
laminated where the electrolyte is pinched by such 
separators. 
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^ji^^SW^Sr^ftoAP l«*^ajP 2 4B9 
lc#<^iiStflH 0 a. l 0 bds^^tt. — SBttBS 
E««i:»rRlt'SBIc:»»»J«:-ttt*ix<OAP 5A % 6 
A«l75»f>aiP5B, 6 B«!Jtc:3K?&aJ»Jii«t»4 8. 4 




ixo A p 6> UJ P «J I- W < ft»*Jii«Ei«36 $ »* * ttfc 

P. ttiPSrK^, BEAP2lt^fflP3ft s «Haii«Dai4:iitt* 

AP. ajPSrRtt, HAP WaiP^>4< ^ ^-00 20 

[ 8**3® 5] HtTlEiiffi»fi, AP«lc«fe«i-SAP« 

S*O^I5ii«*^iufE*raiiSS*a5*s, AP^bWP 

[IS*«6] mKiiftflltt, APffl!J«cffifi-rSAPfl!J 
a«E8ttP ittiP fl'KcfeB-r 3 m n fl!JaScJ*S& b*irLb<o 30 
Pfl tcffimi" 5 * IHaiKXAS a> b ft 9, 5> S^a& L fc 

ft a»5 ^ mr it b ^ 5 r t & ¥tm t -r 5 

[»#«7] ftfflEaaEflltt, HtrfSAPW^ffiB-rSA 
P MjiMatflS £ HWEttJ P H'Jt-ffie-r 6tHn WaSfE*** t 

a«»»tt-*«*»fcte*^ 

^^«rD«i-#9iKU*«ia»&ftiK H^Mca^L 
fc*«<OffilBa«»«>, '>ft< H-oolr!)ILM 40 
«r4tfWE»Sca«»»3ftS, AP^btUPtcrSl^5*(^] 
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^ ^ b 4 s # * & - t n^ttco a p $j t>* h tts p w iz m 
«c»a»j**^n^AP«3&*6fflp«(-w<»affla 

«s»«»jc*3t^-c. «nB^f^a»», ii9re?&«wja«E* 

<7»ft< tfc— o^*»oa«E*"C«rt*ixTV^r £ 

-hco'>ft< i:*>— #£i»Jtf>*A?L * 

U7L*R«t. f£«A?L WmHktt!fcir 
gL, K*AhFL *Hi7L*fcr4tt»A7L. #ttJ7L*cac 
61 E K<7>^*< tfc— o^«E»W«l^«S:Rrt-fcri:S: 

[000 1] 

[0 0 0 2] 

[0003] mnmm*. t wtm&ttm vxm^t 
*KJ6t?»«u, 7k«^Ko#m»3& s ft< ^ y->ft^m 

[00 04] B#K5>^«»K80BmAa, 

[0 0 0 5] H**»^««KS!«S»«fttt. - 

[0 0 0 6] flft|EJR«-^^ti, «8JK«ftfe<ORl6-Cffiffl$ 
ns**»^Hc, KJClcttftfflSixftv^*^— KflsK 

^^$H5 0 af«.&* mwmmcD&fcxi&mzti 



3 

Iff, il^^ii:^ W*e^^SJt&^^»ff l 

[0007] ^f^ais«<o«»JS:*fci-fc«>(-»tt £>ft 

fcHuia-ir^u— ^^^ilSSii, RWJcKiS^jK*, # 

* + was* *«»«»^jcao8ffi-r«w «r*fc-r, 

iSXf^iiK^FIR^fcieWSix-CifiT-f S. fi£oT. MS 10 
[0 0 0 8] £ IT, »¥6-3 3 3 5 9 

[0 0 0 9] t£^&*#2 £ LT, USP-552101 

^»T^titV^ 0 20 
[0 0 10] t¥*a«3 £ IT; - 2 8 8 1 3 

[001 1 ] 

$ ^i2ss^si-as ^ tin ^ o-c, -2Lti 

&tf*mMm±^&<>tz7k<5t:*)%:tfx<om.g£*>&. EE 30 

[0 0 12] 2 WL, JE*Rtl-£V>5ffiT-1* 

— /W' K^^/^SNffi-^— ^ — Kds-tn-Pix— oU*v^ 

[0013] HK, 1 k2te, fcfcX*. 

#j<DigAn. #ttJP, ftv^i-to^^*— yuKd^ ^fr 

^An/^bifcttinl-fa^T— oUi^fc*, BMk 
[0 0 14] ft*pjSJia, S*(OSjSS&£RiKU m^co 
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[ooi 5] «Kt3tt, a«t»iwmffio*ffieis^$r 

BUT S«B SrSEixT # fc#* asWSbKttffl £ ixfc^Six 

[00l6]B9tt, ffi*jS«3^iBfi8ftfflt/N-u- 
^OWrffitt^ET^feSo S«S9 3(i, tS9 1, 9 2 
lei 9j*tS$*bTv^o 

tt, BUlE«ffi9 2(^HtlE«»K9 3^*r6li-5®tca» 

o^^asftSJoAPWJf-jRi-s^fi. iM9 4ia 

*ffi»»^*-*-5«B* s ±»JiSitB 95t^l TlRiJSP 
*<o««©*ffi»»«rl«r5«B^T«IB«B9 6 

[0017] AP^6>a«au^«»*nfcxf^tt, mie 

igK«9 4^AP(»loSST*fcS»tt9J9 8 J; 9 

tb x HSiE±ffi«atB 9 5 ^ sijtaTaJWSicB 9 6 ^^tt 

tItt5 D «I1E±»JB*B9 5 4ra«i-6^tt. * 

& 0 WIBT»JBi«B9 6*a*^S^tt, *{£ffico£ 
[0 0 18] HMEJgiR«9 4<DAP«iS^S^ifcS 

-&»e» 9 7 x\ wtm±nmffi& 95k huibt^s^b 9 

6S:aSELT#fc^/^^j£i-5 0 -g^Lfc^fi, b& 
EJiSBiiSEB 9 5 !rMttt fcttJH**;* * t mllST 
8Wi8EB9 6 ^IilLT#it^ffl^^(Ol^^ffe 
60 ^oKJe^^»SJ±AP^b«jte*ttfe^oS/S 

7 x v T«t«j t- <t>ejs # * »** s « < * 5 raja a* *> 5 o 

[0 0 19] *3BWttJi1ElWISr»*Lfcfc«)-C, tK^ 
[0 0 2 0] 

W<OAP»*&BiPflli:i< ^^a***s»**nfc 
[0 0 2 1 ] _LI2^ l <oa«ft^«(c J: S»*tt, J^T 



[0 0 2 2] IP^, ZLoJ^±co^f^ii»EatSrK^5r: t 

mad, mmffiT'<DKjfctfxmm&tt&fflfflirz>zt& 

[0 0 2 3] ±ES«»SllBSr»fti-S^:«>^ s 
0K«IJti»fit5-#©RtS«iRit5iii:ft9 

[0 0 2 4] ±Mm 2 (OfttSW^afc <fc 5Mfi, i^T 
[0 0 2 5] Wh. — oJEJL±cr>ftai9JiS«E»SrKJt5r 

So 

[0 0 2 6] ±IEft«WflW*r*»-rSfc«)(^ #38 W 

-*fcoAP, mp£Ktt, KAP»t/fflPdSttlBii«» 

[0 0 2 7] ±Km3(OjS«W^®tcJ:SS&*tt. 
coj; 3t'fc6 0 

[0 0 2 8] SP^. sulSAP, {tSPta «9 7Kj$<**b5A 30 
-C^So 

[0 0 2 9] ±teS«WSRHS:«P*i-5fc«>i^ **W 

©w**4(c*5v^rBn:yts«»^a out. i4og 

i^i^ap, tupsr&tt, iAPwaipm< 

5§»#jsi, 2UMv>mmn>mm-ts<i"- ?xhz> 0 
[0030] ±mm 4 <n&m#)^m^ x ssmu*. 40 

[0 0 3 1 ] fip*> % aft^AP, ttSP^J: 9. SEflwSt 

[0032] ±&&m&)&m*Mik-rz>titbiz^ 
<Dm&*&5\z&\,^xmctz&m&)^& (.eat> rnscos 

-r -5 a p ttiaflHim tup s tts p mmm&u 

t * n <b to t c HLW.~t 5 * n a mmu 1 1> # v , s v > 
icm&Ltcm&<Dmumffim<Dift&*mmm.mmK a so 
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[0033] ±ia»5^a*sw^ajcj:sa*tt, 

[0034] fip*>, Anfrbttinizfafrojjfa{zm$kv> 

mmm&hv. —o<Dmffim&&^<ox\ a«*snc» 

[0 0 3 5] JiEa*W«W*«l*i-53t«)«C, *S£91 

w»**6lc*5V^-c»CfcKflf»*a (£TF. ^6 cos 
Wft^ftfcfrT*. ) tt, ffiKa«ifttt, APWf 

tsAP iftijaac*a t m p aw Kfl:«-r 6 ttj p Mantras 
p frbm p tcfta* 9 *rfii^Hft«i-Kft 5>ttr t ^ r. £ £ 
[0036] ±ia»6cos«w^a{-jtssb*tt. 

[00 3 7] HPt>, AR^fcttiP^rfi3^5*I^OHaS^> 
[0 0 3 8] ±|EStSWHOBS:**-f-S*:«>^. *«W 

«w#at*-f-5« ) Mreastattt. b(jieapw^ 
&® -r sap fflassstffi t mi tam p w wzm-t zmuw 
mmmn tt^h com f-ffie-r a * pfla^siw t^bta 
v . R4>i«a*»»tt— ^*»fett^ic«^saita 

^lcaSrLfc**©«HEa*i««>, '>4<it-oojr 

<?iSLStass:^tfBaiaaiAa«t*ffl^, AP^bfflpi: 

*3S1. 2BS«40^m?illfflir^ 0 U-^r^5o 
[0 0 3 9] ±IE«7(OS*W^a(Ct6ja*«, 

[0040] ep^, K«^^»«©«JSni:*J&*^* s 

APd^aPtci^^5*r6J^XS*c«t»$tt5(or% EL 

[0041] ±tta«ttaw*»*-rafc«>ic % 

co A p asjR»**/fl-fc'« l — ^ co—^co^^{c|3:ct b 
^^cDHufeil^(7)AP^itjfE^m^ffliry<u- 



(5) 
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m 4 mm^mmmnim ± '< u— * x z> 0 

[0 0 4 2 ] ±B*8 0ft«W#»lcJ;*»*M;, 

[0 0 4 3] EP^, mtiZJjfatf 

fll«BBWflfl[SI«r3E(c:/hS<t?#S. 
[0 0 4 4] ±Ea«»«HlSrlW*i-Sfc«)Jc, #32 W 

nmtm # * a> e> # s m'&tf* & t n-eno a p floja> e> 

UP««cilK*^iiStt*ds»**ix, — «i4i»E«1Efc 
»fit5iBlc»^Jt*h€Jx©APfll^6!UP«lt* 

[0 0 4 5 ] ±E»9©ft«tt*«*cJ:5a*r4, JL^T 20 
[0 0 4 6] BWh, «ffi®{d*5ft5SJ6^^^»ffi^ s 

[ 0 0 4 7 ] ±Eft«««R)H«r*»-rSfc*^ % 

©ft«W^afcWi-S. ) t4, «ftE**»"fe^* s W» s 
*ufct#K, ffifEAP, aiP^^tifn-o^n*- 30 
yPKW^L, «rE*«*-fe/no«Jlfl:Sr«»-r'&^^ 

^A?L, ftmTLSrRtt* R«A7L SNtti^L^: mTE^=-* 
-^KSriMtU RWA?L #a*L*fctttt*A?L # 

ttfcr. t*r««i:i-5«l**9E««o«»«»"C*)So 

[0 0 4 8] ±E» 1 0 <0&ffiffyz£mz X 33&*f4. ^ 

[0 0 4 9] gp^, «rESt*M«l#8«-J:9^=*— ^ 

[0 0 5 0] 

[0 0 5 1 ] ID 1 (4, 1 Sllfi0»]oaft*:ffi@ 

So *ftEj»fi.*»ffi*y<U-^J4AJR«-C«>63ftS, ^7- 
ToHft«»J-etlS]fllT**>5o so 
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[0 0 5 2] BljE*R3|s|.«?&ffl-fe^^--^<o±«g95^^^ 
APU\ TESSffl-^ttiP 2^t£lltb*xT^£ 0 mfl5 
«R»*«lffl-fe^U'-^60**aJCf4, ticwt^^f 
X<Dffi$&X&>Z>tfxmtfcl%l 0 a , 10b»^ilT 
t^o mjfE^^^i^fti 0 a , lOblt ffiEJK»Silb 

Eia»tt««tS*LT»««"C*flLfc««tS:*«-t 

[0 0 5 3] H9E#*iii«8l 1 0 a , 1 0 b (4. tth^ 
ttAPii*Sl5 3^UTHuE^^AP 1 £iS*SU ftP 
ii^4£^LTBtE;#*ttJP 2 tffiLTt^o ituE 

[0 0 5 4] l?9E#*ii«tat 1 0 a 14, StfEtf^AP 1 
Mlz&Wii-ZAnmmftimni i a £i!uE;tf.*ffiP 2 {HI 

wzmi-z>ftummm$&i 2 a 

1 6^b«j«$tbT^5o R^WiiSESt 
Si 6 {4. — »3&»fefft^tciB»ttO»-e*fiKS*L5» 
SiiScSllfBl 3 a-i 3 c 4:#jB«"C*r0ig+Sr0igL 

1014a, 14 b&UffiEtt&aSKttff 13c £ HUE 

mnmmmmui 2 a^^irs^gHffimi 5 a-c 
[0055] mmtf^mmmi 0 b*4, ihe^ap 1 

iRiJ«cffi:H-f SARfllii«ft*«fBl 1 b ^ftuE^ftP 2flfl 
W4g-r5£±iPfflfliiStSlffl51 2 b ^-ttb^^Pfl^ffca-f 

3 d~l 3 f t#«W-C*r!Jig-r»rOiSL 

^i4c, i 4 dRTfmmAQMmmnni i b tm 
m^mmmu 1 3 a zmm-tztir v & warn i5bt 

[0 0 5 6] ItlEAPillSWl l a , miEaiPiKiJil 

seatn 12b. mest v m l»sb 1 4 a ~ 1 4 d st^sf 

0 flltf »8» 1 5 a % 1 5 bJ4, ^«T'M^T^ 
5. «FEAPffi!JiiaE»Wl 1 bRVTOEffla«a«atSB 

1 2 a (4, S:i»ttO*T-ffM$n5®^:ii«£*T'*)5. 
[0 0 5 7] ^APU^ftftSttfc^lt APii 

3«Sf|5 3^iio-CHftEAP«Jii«EStasl 1 a, 1 lb(Ct 
l^^ti^ BtiEARftiJiiSlt**fPl 1 aid^^tLfe^^ 
J4. AP(B!iiiSE»«fBl 1 a, 2fe£i§ftt?3tgff 1 3 a. Sf 19 

is u»Sfi5 i4a, ttftaftatA i3b, ft r> m l*» i 
4 b , afi:iii«ss« i3c, m?) m?mn 1 5 a , tts p 

«Jii«t»Wl 2 a SraatL"CttlPiiaE«l54j&^^^ttJP 
2(C#tU^tlSo 

[0 0 5 8] — S(rEAP«lji8K»* 1 1 b ldtlW&$ 
Hfc^^l4, AP«Ja«tt*ffll 1 b, Sf9ftJf*»l 5 

b , attaflttfttt 1 3 d , m r> m u*» 1 4 c , $b4i 

ffiStffi 1 3 e , ©r 19 ig L?t^5 1 4 d , $fe^a«E»tt 1 3 

f, aipffluasftstasi 2 bSra«EL-caipaata54^b 



(6) 
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[0 0 5 9] ^(OAP^"btbPt-rS] 

[0 0 6 0] ^.i^^^J:^, m^O^^(^t>^ 

[0 0 6 1] ^^f^^S*^^, 
IWlOa, 1 0 b rT^{C^m^^5fci6, f^— ^t?§ 

[0 0 6 2] #fli ^oafiftft^ IT/tL 

[0063] mMmm<D'mmfcfcte. nmzi>&&£ti 

£ii:5 0 ^^l^^J^^in^J^^^-T^i:. i?-^ 

[oo6 4] m2te, ^mw<D^2mMm<D&mi%-mm 

So 

[0065] mmmwmttLm-ts* u-^<o±^mz^^ 

APIA, 2A^ TWl^itSPlB, 2B/^t£tt 
[0 0 6 6] tufS^^ii^m 1 8 fi, HUf2^/^AP 1 A 

RXfmmtf^&n i B ^SfeLTv^o HulS^^ii^S 40 
19 ft mJie^^AP 2 A^^mjiH^/^mP 2 B ^ilfe 
LT^So sfjfB^^ii^l 8<h 1 9 12, SlMd^L 

[0067] mmtf*m$tm 1 8 i*. ^ap i a«c 

{iMi-5AP#Jii^t^52 2 ttf^&U 1 BWcfeig-r 
5ttJPiR'Jii^fH^2 3 t^tib<Dffl\z&W:-tZ><PrBm%L 

^mmx-vr v *) & Lm&xffi&L $ hx ^ s 0 

[0 0 6 8] BMie^^ii^fl 9li. ^AP 2 AlRijlC so 
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6mPiRiiii^^2 5 <t-^n^cD^i^©-r^^^ii»fc 
?£2iS2 l ^^>M$tiT^5 0 !£^iltfft*tgi$2 l il, 

[0 0 6 9] mJlEAP#Jil^Sa2 2, 2 4 , HufStB P 
ftiJii^Stf 2 3, 2 5, itulEtfr 9 5S LflWBte, teT-^f® 

[0070] me>f>maxat« 20^21^ 

fflir^u— ^oAP^^mPtcr^^^^Ptc^JfcgS: 
[0 0 7 1 ] 5 ft^w«B»RS:»o|»H» 

fc&*frfrefc0. ^»^^^Mt^\ #*afit 

[0 0 7 2] HI3tt, **W<o^3^1!fi«Swe»*:fflH 

[0 0 7 3] BUlElft»«ffiffl-fe^U-^0±i»fflfC^^ 
AP3A, 4A^\ TSSSBI-tf^fflP 3B, 4B#RI* 

mstc^i--5^^«ssr-&s^f^aacsi2 6-29 

[0 0 7 4] MIS^^il^fH2 6, 2 7 te, mjIS^f^ A 
p 3 A^I/mjfE>^^aiP 3 B tI8lt^5o HtjfS^f^ 
a«t«2 8, 2 9(i, tulE^^AP 4 A^t^BulS^^m 
P4Bi:aieLtV^o HftlE^iiat*2 6 — 2 9tt, 

[0 0 7 5] HIE^aiB»2 61*. ^AP 3 AlRlJfC 
ffiB-TSAP(»Jii«tt*Sl5 3 0 tlfXttin 3 BlRiJtCffigi" 

-5fflpi»jii«t*ffl3 8 k^tib&mizitLm-rzipmmffi 
»«3 4*»p>«rts*vrv^5 0 R*p»s]iiatat«3 4fi, 

[0 0 7 6] iM5;tf*aSK8t2 7li % ^An3All: 

ffiit'r6APfliaaEai»3 1 fc^upsBwicffiB-r 

5fflP«a«E»»3 9 i:-tix6^IB^tar«-r6*IBa« 

[0 0 7 7 ] HaiE;tf;*adfc»2 8(i, ^f^AP4A{RiJ(C 
ffi«i-SAP(»JaaE»«35 3 2 ^^^£iiP4 BiRi|tC{5r©-r 

sffipi»ja»e»ffi4 o t-tnfeoB^ttjt-f-s+wajK 
am 3 6^e>***n-cv^. OT«i^3 6it 
-**^fei«i»jjcB:»«<D»T^$^5^a«»ffl 
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[0 0 7 8] ii5!E#*ii8tBt 2 9 f*. ^/^AP 4 A (Mid 

&Bi-5APiNiaffi»8is3 3 <t^^ffip 4 BisawiB-r 
am 3 7^e>««*nTv^s 0 K*n»«t*»3 7i±, 

[0 0 7 9] HuEAP«JiiSE»ffl3 0-3 3, SSKfcH P 

[0 0 8 0] ffiflE* PfliiffiStffl 26-2911 10 

mm& — u^^tAU- * ^it^tt«/h$ < , ®^ 

[0081] in 4n *mm<Dm4nmm(D&m&mm 

—#(DiEmmx*fr>z>o 20 
[oo8 2] mmmmmm^y<^-^(o±mm^m 

#JAP5A, 6 Tia«JCl?&ai9JiUP 5 B, 6B^ 

8, 4 9^ttb^T^^o 

[0 0 8 3] HSIEfftSJffliiffiSI 4 8 fi, tufS^^JAP 
5 A&t/Hirtaft*PS»JtbP 5 B £il££LT*/>5 0 HfjfEi££P 

«iii«t*4 9(±. gfrfeft^jAP 6 Axtrtfteftawjaa 

P 6 B ^S»fCV>5o «ttta»*PJBii*»4 8 t 4 9 

[oo84] mm^mmmmm4 s huie^^jap 

5 A{HUtcffiBi--5AP(H!JiS»ESt9S4 2 £ ii(rfE#*P#Jffi P 
5 B0!llcffiBi-smp«iJii«tSI«P4 4 ^-tttb^Batcffi: 

Bi-5*PBiiiflt*SR4 3^^«jB8$ttTv^„ f^^r^a 

[0 0 8 5] mJf5ft*PSyil«S»t4 9 f2, ftSlSJAP 6 A 
flJJ-ffi:B-r5APft'Jiiiffcai«4 5 tlfe&mttin 6 BfliJK 
ffifii-6ffipffiJiiflE»Sl5 4 7 k-tne><olBJcfifcB-t"*+ 40 

nna«»»4 6^&««*ixt:v^. R^ftiasESWM 

So 

[o o 8 6 ] mmAnmmmmu4 2, 4 5,Butamp 

[oo8 7] mK t Pmmmm»4 3 ^4 e**, mnnm 
m-t/< u—? (da p p (eft a> 5 ^-ft p Ma£?y kr 

tt£>*LTl^5 0 fiP^. ID2T% ftME4>Pfla8E*»4 3 11 so 
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t/^-^^^CfJtbix, S&IE^PflaSESSSM 6 
[0 0 8 8] r <D X o ft»aao8tB«tt«:»o*»« 

[0 0 8 9] 15I1 ^P^^5i«^J(7)gl$li 

[0090] mmmnmmm±s<i'~* <D±t&mztf * 

AP7A, 8A^ T«8SfP(-^^ffin 7 B, 8B#RH 

aSRitfeftT^S. 
[0 0 9 1] H9!E#*a*8l5 0ti\ HUie^/^AP 7 A 

st^Buia^f^mp 7 B^ieiti/^c fflia^^ifiSEfit 

5 1 Jl, Huta^f^AP 8 A&t*tuf5;tf;*HjP 8 B 
LTV^o HuSE#*aSttSl5 0 t 5 1 H, 5>>t::3ftfi:L 

tzmvfci$x&>z>o 

[0 0 9 2] i&fctfxmffims 0J2, ^/^AP 7 AMld 
fiIt5APiJiffl«a5 2 £;tf^a3P 7B«fc:ffi:fi-j- 
5fflP«ja«tSt»5 4 i:^n^op B 1 ic{4B-T 6* maflt 

58a-58dt #*«"C*r 9 ig-TSf 9 iS L»» 6 0a 

-6 0 c t«^nt^6o 

[0 0 9 3] S5E^/^ii«Efll5 1 (1, ^AP 8 AttJUl 
ffifii"SAPffl!Jii«tStW5 5 t^ttJP 8 BffiiJKffifi-r 

-5ttjp{wjii*st«Fi$5 7 ir-tttbwra^ffi«i-5*raaat 

5 9 a-5 9 d i:#iSflJT5r9igi-9r«3igU*jR5 6 1 a 
-6 1 c"C«J*$ttTV^o 
[0 0 9 4] ftliEAPH»5 2 > 5 5.mj|Ett5P 

oaaatstas 54, 57, huie^ 0 as uggfl 6 0 a - 6 0 

c, 6 1 a -6 1 ctt, ft^ttSt-CJBritStLTV^S, 

[0095] HaiB^raaatstaj 5 3 d 3s l»« 6 0 

a &*tf— 0<0«£&flE8WB 5 8a, 58b, BfFlS^Pfl 
a^«^5 6<DVtV&U$&6 1 a fc^tf— O0>»3fc« 
«5 9a, 5 9 b. 8aiS*PBiaSK»8i5 5 3^SfUig 
L»SP 6 0c Sr-&tf z:ooa&a«E*fi5 58c, 58 

d . BijriE*pfla«E»«fB 5 e cow 9 ig unu 6 l c £^ip 

— o<oaaraiffESl«5 9 c , 5 9d(OW, ^AP 

7 A^^^/^asn 7 Btcft^^^ft Ptc^51(cgS:^^^t 

t^5. HP^, WE»±i«»ffl5 8a-5 8d, 5 9 
a — 5 9 d <£>ii«c8tti: P ^"ft <t E^^ft f-SV MC^Fff 
(C^AyT'^ 1 ?, P^Ciii»5 8a, 5 8 b, 
59a, 59b, 58c, 58d, 59c, 59d Olfi 



(8) 



&m 2000-182636 



13 

[0 0 9 6] Z<D£?tetfX<DffiftMft&ft^mMnftL 

Wpibix, «5»«ft^iU*ttH6Sri«<i-Swi:^-C 
[0 0 9 7] #SS!5HiE#Jte. #*<£>affi*£ IT^l 
6 0 »5^Jfc2»SlcR«tfenfeaEB-C£^^*t5 r bit 

[0 0 9 8] 1216(4, *3&m<nfgemi&&l<o&Wi&mm 

[oo9 9] mmmwmmm^/<i'~?<D±ffimcjf* 

AP9A, i/^iilP10B^\ TJBffi(-^ttlP 9 B, 

[0100] BuSB^^iiSfcflt 6 2 (4, mjfS^^AP 9 A 

6 3 (4, HtjfE^^AP 1 0 A^t^tfjfE^^dlP lOBi: 
a*£LT^£ 0 Huf5^^il»ft*6 2 £ 6 3(4, SVMC^ 

[0101] mrlE^iiaE*6 2(4, ^AP 9 AflWc 

{sit^APiJi»6 4 <t^/^aip 9 Bm\^m-r 

5tBPi»Jai«E*SP6 6 ^:-?:n'b^^(c{im-r-5 c 1 =3 ^iS^ 30 

[0 10 2] ffl||E^f^ii«ai6 3(4, ^AP 1 0 AfllJ 
JcffiB"rSAPa«ii«ESMfP6 7 t^ffiP 1 0 BiRlJICfir 

m.i-z>&nmmmmuG 9 bttbh^m^iiLwr^^m 

[4, -«*>6tt*««-ittj»«^»^«rtSH*aM« 
£ TSr t) ig-f Sf 9 5S L*«t*«jS; £ fix ^ 

[0 1 0 31 «JIEAP«a«E»l»6 4, 6 7,ituIE£tJP 
«iJiiSK»SFI5 6 6, 6 9 , mifS^r 9 iS L«»tt, ft^tf* 

[0104] g9ia"t"Mii«E»«P 65H8lt 

m±s<v—? co a p tti p ? Jjfa P fcM^J t-R 

ttb*LTl^*o fiP"^> I216T\ mjSE + FflaSci*8B6 5(1 

[0105] — ;frco;tf;*ii»fc*6 2 co;tf^f4P;frfa(-a 
Set, te*W^^iigEat6 3 0Xf^*iP*r6itR»*|pl so 
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KaSELT^So 

[0106] r co J: 0 fc;!f;*^«»»:R*:»o«»*ft 
[0 10 7] [WjB^t^ Sftw^SBWRJESfR, RJS±J** 

wm&mm<Dm^fa^te\<^xi%~tewmbtev ^-r< . 
fc^. xtamnmmmhmcm&xMm-rzz.btfixi 

lc4 9, ««®T-^|g«Sl6co^bo#S:e«-c?#S^ 
[0 1 0 9 ] (2)7(1, **W(7?«7Hlf6^J<30S»*:^H 

[0110] mraRwmttffi-fe^u-^oJbMajc:^^ 

AP 1 1 A, #;*£HP 1 2 B^. T*«5fci#*ttlP 1 1 
B, ^AP12AWtbiitV^o HfHE«R3|sf«*ffl 

&>>5;tf*aSt*7 0, 7 ltfRttfeffC^S. 

[0111] aaiE^^iiae* 7 0 *4, mmx* ap 1 1 

A&tFmjie^tbP 1 1 B^Mtti/^o ffjfE;tf*a 

St* 7 1 f4, hnIE^^AP 1 2 AStfltfJlEtf ^fflP 1 2 
BiieLtt^o mE^ii«*7 0 £ 7 1 (4, SV> 

[0 112] ttlB^ii«J»7 0(1, ^AP 1 1 AM 
^t£«i-5APffilfflat*»7 2 £#*tHP 1 1 BiRiJicfi 

ms&mu 7 3 35^«s:Sixrv^o R*Raa«cmffls7 3 

0 a — 8 0 ct'«tfSnt^5o 

[01 13] H(riE^^aaE»7 114, ^ap 1 2 a«j 

i:l4tt6APlIW7 5 ir^^fcBP 1 2 BttJ^tt 

»i-sfflpfflfja«E»«fl5 7 7 bttib^m^m-r^^m 

M79a-79d^ #48«-t?»r 9 &-f$T V iS L*« 8 

1 a ~8 1 c -t'f$J&£nT^5o 

[0 l l 4] iiui£AP$JaScm&5 7 2, 7 5,mIIStBP 
iSya«E*» 7 4, 77, buIBW 9 3g UUffl 8 0 a - 8 0 
c , 8 1 a ~ 8 1 c (4, ^ilT'M^tltl^o 
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[0 115] ffite*PiBiiSfi»8B7 3 0#r»9igU»*|S8 0 

iiSE**FP7 6(^Pr9igLStSl5 8 1 a Sr'&tf-ooaira 
8fc»gB7 9a, 7 9 b, «rfE + Fflji«tt*ffi7 30^>9^ 
LiKSB 8 0c Sr$tpZ:o«)afiraj«»« 78c, 78 

ro©i*scaii«»» 7 9 c , 7 9do#a^ ^ap 

1 1 A^btf^itiP 1 1 BfCfa^^fr P^S(-l£tf 

[01 16] BP*?, «9faffllS:iiflc*ffl5 7 8 a ~ 7 8 d , 
79a-79d (^iiSESttt, P;frfa £ l^^fat-S^ 
(cWtJC&A.-Mo 9 , P*rRl^aiitii«t»ffi7 8 a „ 7 
8b, 79a, 79b, 78c, 78d, 79c, 79 

[0 117] ^(DJ: 5 3fc^©j«K**S:»oj(R«.«ft 

[oils] hw^, m,ni<nmuw)fcj&m. kjes^js* 

[0 119] *»7 3I16M«U #*<£>a«t»£ LT^L 
£ e »aWJ«r«5JcKitfeixfc*»-CS:v^«2:*t5 r 

[0120188^ *l8WoSg8^1ffi^ja>S»*:fflH 

[0121] *«8H16«»J^j|«»«?6Ttt, 13 2 

ttftffi^^ B4a>*/<u-^3&s»*P5Biaflic»*Kit 
fc-fc^U— LT{£ffl£tLTV>6 0 £fc, AP> UUP 

mm&mtmm t mnmxmn l £ 

f$£*LT^S 0 [118(3:, R^Us/V^u— h<0-^(7) 
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[0122] WJE^Uy^^U- h 8 2lcte, »^«U 

#;**ia?li 3 a, i 4 a, mitmx r x&m?ii 3 b, 

14B, M^^LISA, 16A, M^iai 
?Ll5B, 16B, ^MA?L17A, 18A, M 
»J»tti7Ll7B, 1 8B«(tf)tLTV^ 0 

[0123] mfR«te#J#;*»A*L 1 3 A, 14 All, 
120^AP1A, 2 ACi 9*ft^ft?e/££*T,5-^ 

B, 1 4 B r±, HI 2 (DjJ 7- ttl P 1 B , 2 B lc 9 ^i\^f 

^A?L17A, 18Afl H4(7)ft»JAP5A, 6 A 

So fllffi«^#J»ffl7L 1 7 B, 18Bli, H4 0ft£n#J 
&P5B, 6 BICJ: RMtlM^5-7^*^ K 

[0124] SMBUftM^f^WATL l 3 A, 1 4 A, «B 

**^^*atli 5 a, i 6 a, ^nnmAur 7 a, 1 
s Atc^$t^Tv^s^col : sg^cfi, *n*n«*« 

20 [0125] mitrnxxn. *MBBMb*j#**A:iLi 3 

A, 1 4 A^bWASft. itufS^AP 1 A, 2A^ 

LT*ti*:titfxmmmi 8, 1 9td«t#&$ns 0 
#*r±, «ria»»^*ATLi 5 a, 1 6a^p>»as 

*a«*ic0tt&s*i5o 

[0126] ^a*»i-««*ixfciWba^i:J»» 

30 trxn^ w«w^ffipiB, 2b, mmx* 
mnzft^xmumtrnx^wmii 3 b, hb,« 

f^iKLl 5B, 16B^b#m^ttS 0 

[0127] ft^lJJi, mj|Sftifl^J^A?L 1 7 A, 18 
AT&^WASn, itfjfGfti^JAP 5 A, 6A^L« 

ti?ti%tmmmffim4 8, 4 9fc^$n, m*i£ft*P 

B, 6 B«r^Lr^^tt»ai»J#ttJ7Ll 7 B, 18B 
[0 12 8] Zti^tKDmffiffitt- o-foRtt£>;ft,, A 

icj;^, ■(MbM^^av*»^«>a«»iwtAP^bm 

plcfta»5#rSJlc#»-C*>9. attX^a%ElBt>fii' 
<7?T\ — ^^aa***-*"*-*'^— ^tcifc^-C, 

[0 12 9] Mt-, -tJx^tt^^^*A?L<CilJBLr^ 



(10) 
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[0 13 0] »aWoii«Ej«fcAP^bJilP^Ifil 

[0 1 3 1 ] JiE©««^J: 9, ffi*tt^5jS<«jStt 10 
[0132] 

p «w>e> tB □ < ?&ai«iiiac«^ jKfife s n 

ttjpi»jt-«<^iasE»^fie*n. -wfiffinEaffi^ 
w ft -r -5 os ic # aw £ ti^tuo a p as p m izm 
< &Mmmffimtwi£&titz-tt<om&9.i&m'te'<i> — 30 

[HiBOflW«Rn] 

[Hi] *58^o«i^*6«oS»«:ffiHfriR»^«» 
J^IIMsMKftG>-fcA?u— ^(OiEii 40 
[0 2] **^o«2lllf6«|oi»i»:ffl@friR»^S« 
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W 3S * <o ir ✓ n u — ^ IE ® HI 

[0 7] *^^(OS7||J6^J<^i»*:ffillflci«^e« 

[09] a*K«30«»«^*/<u-^©|jfB5RW 
0 

1, 1A, 2A, 3A, 4A, 7A, 8 A. 9 A, 10 

A. 1 1 A, 12 A-^AP 

2, IB, 2B, 3B, 4B, 7B, 8B, 9B, 10 

B, 1 1 B, 12 B -33^ tH P 
5 A, 6A-#£{1MAP 

5 B, 6 B-»aiantup 

10a, 10b, 18, 19, 26 — 2 9, 5 0, 5 
1, 6 2, 6 3, 7 0, 7 1 —tfxmtitffi 
11a, lib, 22, 24, 3 0-3 3, 42, 4 
5, 52, 55, 64, 67, 72, 7 5 •••APfflJiiSfc 

12a, 12b, 23, 25, 38 — 41, 44, 4 
7, 54, 57, 66, 69, 74, 7 7 — £tj PlflJiiftc 

13a — 1 3 f , 5 8 a — 5 8 d , 5 9 a — 5 9 d , 7 

8 a — 7 8 d , 7 9 a — 7 9 d •••3jft£ii»E8K& 

14a — 1 4 d , 60a— 60c, 61a— 61c, 8 

Oa— 80c, 8 1 a — 8 1 c --#r9}£U$lg|S 

1 3 A, 1 4A-#W^^A?L 

1 3 B, 1 4 B -IWk#JjEf^#fflA 

1 5 A, 1 6 A --^^^^^A?L 

1 5 B, 16 B-«S»^#m?L 

1 7 A, 1 8 a---#«wj*ahfl 

1 7 B, 18 B"-»SHH»ffl?L 

1 6, 1 7, 2 0, 2 1 , 3 4 — 3 7, 4 3, 4 6, 5 

3, 56, 65, 68, 73, 7 6-*WI«»ffi 
4 8, 4 9"-tt&fflHflftft 

8 2- »^UyS/-r^U— h 




(72)$g^# mm & F 9 — A (##) 5H026 AA06 CC03 CC04 CC08 

a*p»>"j«m«i0»r2TB i#» r^> 



